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AMENDMENTS TO THE CLAIMS 

1.-37. (Cancelled) 

38. (Currently Amended) A supported, treated catalyst system produced by a process 
comprising the steps of: 

(a) forming a supported bimetallic catalyst system comprising a first catalyst 

compound and a second catalyst compound, wherein the firat and second catalyst 
compounds are supported on a common support; wherein the common support 
an inorganic oxide: and 

(b) contacting the supported binaetallic catalyst system of (a) with at least one 
m e tfai'lolumoxono activotablc additional catalyst eomprturwl 

39. (Previously Presented) The supported, treated catalyst system of claim 38 wherein 
the supported bimetallic catalyst ^tem further comprises an activator. 

40. (Currently Amended) The supported, treated catalyst system of claim 39 wherein the 
support is selected from the grotjp consisting of siUca, alumina, silica-alumina, 
nmgnoflium ohlorido, graphitc. and mixtures thereof. 

41 . (Original) The supported, treated catalyst system of claim 39 wherein the activator is 
selected from the group consisting of: a Lewis acid, an aikylaluminum compound, and 
an ionic activator. 

42. (Original) The supported, treated catalyst system of claim 41 wherein the Lewis acid 
is melhylalumoxane. 

43. (Original) The supported, treated catalya system of claim 41 wherein the 
alkylaliuninum compoimd is trimethylaluminum. 

44. (Original) The supported, treated catalyst system of claim 38 wherein the supported 
bimetallic catalyst system comprises a first and a second transition metal. 
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45. (CuirenUy Amended) The supported, treated catalyst system of claim 44 wherein the 
at least one mothylolumoxono abti%'atablG additional catalvsf compound comprises a 
transition metal tfiat is the same as the first transition metal. 

46. (Currently Amended) The supported^ treated catalyst system of claim 44 wherein the 
at least one mothylnlumoxono aotivotablc additional catalyst compound comprises a 
transition metal that is the same as Ae second transition metal. 

47. (Currently Amended) The supported, treated catalyst system of claim 44 wherein the 
at least one methylolumoMone aotivntablc additional catalyst compound comprises a 
transMon metal that is different from boA the first and second transition metals. 

48. (Previously Presented) The supported, treated catalyst system of claim 38 wherein 
the second catalyst compound comprises a metallocene catalyst compound. 

49. (Previously Presented) Tlie supported, treated catalyst system of claim 48 wherein 
the metallocene catalyst compound is represented by a formula selected from the 
group consisting of: 

Cp^Cp-'MXa; 
Cp\A)Cp^MX„; 
CpV)QMXr; 
Cp^MQ^^; 
Cp'^M(W2GZ)Xy; and 

T(CpAM(W2GZ)Xy)« 

wherein: M is a metal atom selected from the group consisting of: Group 3 to Group 12 
metal atoms; 

Cp is a ligand selected from the group consisting of: substituted or unsubstituted 
cyclopentadienyl ligands and ligands isolobal to cyclopentadicnyl; 
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X i$ selected from the group consisting of: halogen ions, hydrides, Cj to C12 alkyls, C2 to 
C12 alkenyls, Cs to C12 aryls, C7 to C20 alkylaryls. Ci to Cn alkoxys, Ce to C16 
aryloxys, C7 to Cig alkylaryloxys, Ci to fluoroalkyls, Ce to C12 fluoroaryls, C| to 
C12 heteroatom-containing hydrocarbons and substituted derivatives thereof; amines, 
phosphines, ethers^ carboxylates, dienes, and hydrocarbon radicals having from 1 to 
20 carbon atoms; 

(A) is a bridging group; 

Q is a heteroatom-containing ligand; 

T is a bridging group selected from the group consisting of Ci to Cio alkylencs, to C12 
arylcnes and Ci to Cio heteroatom containing groups, and Cs to C12 heterocyclic 
groups; 

G is selected from the group consisting of carbon and silicon; 

W is selected from the group consisting of-O— ; -NR— ; — CR2— and — S— ; 

R is selected from the group consisting of Ci to Cjo heteroatom containing groups, Ci to 

Cio alkyls, to C12 aryls, Ce to C12 alkylaryls, Ci to Cjo alkoxys, and Ce to C12 

aryloxys; 

Z is selected from the group consisting of R, -OR, -NR2. -CR3, -SR, -SiRa, -PR2, 

and hydride; 
each X is chemically bonded to M; 
each Cp group is chemically bonded to M; 
m is an integer in the range of from 1 to 7; 
n is 0 or an integer from 1 to 4; 
q is in the range of from 0 to 3; 
r is 0, 1 or 2; 
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w is in the range Of from 0 to 3; and 
y is 1 or 2. 

50. (Previously Presented) The supported, treated catalyst system of claim 48 wherein 
the metallocene catalyst compound is represented by a formula selected from the 
group consisting of: 
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wherein M is a metal atom selected from the group consisting of: Group 3 to Group 12 
metal atoms; 

Q is selected from the group consisting of halogen ions, alkyls, alkylenes, aryls, 
arylenes, alkoxys, aiyloxys, amines, alkylamines, phosphincs, alkylphosphines, 
substituted alkyls, substituted aryls, substituted alkoxys, substituted aryloxys. 
substituted amines, substituted alkylamines, substituted phosphincs, substituted 
alkylphosphines, carbamates, hetcroallyls. carboxylates, fluorinated alkyls, 
fluorinated aiyls, and fluorinated alkylcarboxylates; 

q is an integer ranging fix>TO 1 to 3; each R* is independently selected from the group 
consisting of hydrocarbyls and heteroatom-containing hydrocarbyls; 

A is a bridging group; 

X is selected from the group consisting of: halogen ions, hydrides, Ci to C,2 aJkyls, C2 to 
C12 alkenyls, Ce to G12 aryls, C7 to C20 alkylaxyls, Ci to Cn alkoxys, to Ci6 
aryloxys, C7 to Cig alkylaiyloxys, Ci to C12 fluoroalkyls, to Cn fluoroaryls, Ci to 
Ciz heteroatom-containing hydrocarbons and substituted derivatives thereof; amines, 
phosphines, ediers, carboxylates. diencs, and hydrocarbon radicals having fix)m 1 to 
20 carbon atoms; 
n is 0 or an integer from 1 to 4; and 

through R'^ are independently: selected from the group consisting of hydrogen 
radical, halogen radicals, C, to C12 alkyls, C2 to C12 alkenyls, €5 to C12 aryls, C7 to C20 
alkylaiyls, Ci to C12 alkoxys, Ci to C12 fluoroalkyls, Ce to C12 fluoroaryls, and Ci to 
C12 heteroatom-containing hydrocarbons and substituted derivatives thereof. 
51. (Currently Amended) A supported, treated catalyst system produced by a process 
comprising the steps of: 
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52. 



53. 



54. 



(a) forming a supported bimetallic catalyst system comprising a first catalyst 
compound and a second catalyst compound, wheiein the second catalyst compound 
comprises a metallocene catalyst compound, and wherein the first and second catalyst 
compounds are supported on a common support : vdierein the commnn supi>ort k an 
inorganic pxida^ and 

(b) contacting the supported bimetallic catalyst system of (a) with at least one 
mothylolumoxono ootivatablo additional catalvsf compound, 

wherein the metallocene catalyst compound is selected fix»m the group consisting of: 
bis(n-butylcyclopentadienyl)zi«5onium dichloridc; bis(n-butylcyclopcntadi. 
enyl)zirconium difluoride; (tetramethylcyclopentadienyl) (n- 

propylcyclopentadienyl)sdirconium dicMoride; (pentamethylcyclopentadicnyj) (n- 
propylcyclopentadicnyl)zirconium dichloride; bis(l,3^ 

methylbutykyclopentadienyl)zirconium dichloridc; and bis(n- 

propylcyclopentadienyl)hafhium difluoride. 

(Original) The supported, treated catalyst system of claim 38 wherein the supported, 
treated catalyst system and the supported bimetallic catalyst system each have a 
transition metal concentration, and wherein the supported, treated catalyst system has 
a higher transition metal concentration than does the siq>ported bimetallic catalyst 
system. 

(Previously Presented) The supported, treated catalyst system of claim 38 wherein 
the first catalyst compound is a Zicgler^Natta catalyst 

(Original) The supported, treated catalyst system of claim 53 wherein the Zieglcr- 
Natta catalyst comprises a compound selected from the group consisting of Group 4 
and Group 5 halides, oxides, oxyhalides, alkoxides, and mixtures thereof. 
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55. (Original) The supported, treated catalyst system of cJaim 54 wherein the Zicglcr- 
Natta catalyst is titanium tetrachloride 

56. (Currently Amended) The supported, treated catalyst system of claim 38 wherein the 
at least one metfiylolumoxono aotivatablc additional catalyst compound is selected 
from the group consisting of: a mctallocene catalyst compound; a Group-lS- 
component-containing compound; a phenoxide catalyst compound; or a conventional 
transition metal catalyst compound. 

57. (Original) The supported, treated catalyst system of claim 56 wherein the Gn>up-1 5- 
component-containing compound is represented by a formula selected fiom the group 
consisting of: 

/ \ 

^ L ■ M^OCn+n, 

z/ 



or 



IT"' 



wherein M is selected from the group consisting of: Group 3 to 12 transition metals and 

Group 13 to 14 main group metals; 
each X is a leaving group; 

Page 9 of 16 

H M.«»ALaw Slami*mi.\P«tant PrpucCwilOa Filo\2009u047\Ui!\2003UM3 VS^nOctO?, I M RCE.dQc 



PAGE 12119' RCVD AT 1(U31/2(I07 10:16:19 AM [Eastern Daylight Time] * SVR:USPT0{FXRF-1/8* DNIS:273II300« CSID:713 892 3687'DURATION (min-ss]:0446 



0CT-3i-2007 08:29 UNIVATION TECH LAW 713 892 3687 P. 013 

Application No. 10/748,014 

Amendment dated October 3 1 , 2007 

Reply to Office Action of September 20, 2007 

y is 0 or 1; 

n i$ the oxidation state of M and is selected from the group consisting of; -i-3, .44, and +5; 
m is the fonnal charge of the YZL or the YZL' ligand and is selected from the group 

consisting of 0, -1, -2 and -3; 
L is a Group 1 S or 1 6 element; 

L' IS selected from the group consisting of: a Group 1 5 element, a Group 1 6 clement, and 
a Group 14-containing group; 

Y is a Group 1 S element; 

Z is a Group 15 clement; 

and are each selected from the group consisting of: a Ci to C20 hydrocarbon group, 
a heteroatom containing group having up to twenty carbon atoms, silicon, germanium, 
tin, lead, halogen and phosphorus; 

R IS absent or is selected from the group consisting of: a hydrocarbon group, hydrogen, 
a halogen, and a heteroatom containing group; 

R'^ and R^ are each selected from the group consisting of: an alkyl group, an aryl group, a 
substituted aryl group, a cyclic alkyl group, a substituted cyclic alkyl group, a cyclic 
aralkyl group, a substituted cyclic aralkyl gro^ or multiple ring system having up to 
20 carbon atoms, a Ci to C20 hydrocarbon group, a Ci to C20 aryl group, a Ci to C20 
aralkyl group, and a heteroatom containing group. 

and R^ are each absent, or are selected from the group consisting of: hydrogen, an 
alkyl group, a halogen, a heteroatom or a hydrocarbyl group; and 
R* is absent or is selected from the group consisting of: hydrogen, a Group 14 atom 
containing group, a halogen, and a heteroatom containing group. 
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58. (Original) The supported; treated catalyst system of claim 57 wherein the Group-lS- 
component-containing compound is 



CH2Ph 



wherein Ph represents a phenyl group. 
59. (Original) The supported, treated catalyst system of claim 56 wherein the phcnoxide 
catalyst compound is represented by a formula selected from the group consisting of: 



,Qn-2 

R2 1 / 




O Mn r3' j y. 



r3 



wherein R' is selected front the group consisting of: hydrogen and a C4 to Cioo group; 
at least one of to R^ is a hcteroatom-containing g«>up; 

each of R" to R^ that is not a heteroatom-containing group is selected from the group 

consisting of: hydrogen and a Ci to Cioo group; 
O is oxygen; 
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M is selected from the group consisting of: Group 3 to Group 10 transition metals and 
lanthanide metals; 

n is the valence state of the metal M and is selected from the group consisting of 2, 3, 4, 
and 5; and 

Q is an alkyl, halogen, benzyl, amide, carboxylate, carbamate, thlolate, hydride or 
ailcoxide group, 

60. (Currently Amended) The supported, treated catalyst system of claim 38 whenrin the 
motliylolumoxono Qctivatablo at least one additional catalvjrt compound is selected 
from the group consisting of: complexes of nickel; complexes of nickel and 
palladium; Group 8 to 10 metal catalyst compounds containing diimine-based ligands; 
Group 5 and 6 metal imido complexes; bridged bi-aromatic ligaiid compounds; and 
compounds represented by the formula 

((Z)XA4(YJ))^MQ„ 

where M is a nietal selected from Group 3 to 13 or lanthanide and actinidc series of the 

Periodic Table of Elements; 
Q is bonded to M and each Q is a monovalent, bivalent, or trivalent anion; 
X and Y are bonded to M; 
one or more of X and Y are heteroatoms; 

Y is contained in a heterocyclic ring J, where J comprises from 2 to 50 non-hydrogen 

atoms; 

Z is bonded to X, where Z comprises 1 to 50 non-hydrogen atoms; 
t is 0 or 1 ; 

A is a bridging group joined to at least one of X, Y or J; 
q is 1 or 2; 



Page 12 of 16 



PAGE IS/19 ' RCVD AT 10/31/2007 10:16:19 AM (Eastern Daylight Time] ' SVR:USPT0-EI^RF-1/8* DNIS:2738300« CSID:713 892 3687' DURATION (inin-ss):0446 



OCT-g 1-2007 08:29 UN I VAT I ON TECH LAW 713 892 3687 P.OIB 

Application No. 10/748.014 

Amendment dated October 3 1, 2007 

Reply to Office Action of September 20, 2007 

n is an integer from 1 to 4. 

61. (Original) The supported, treated catalyst system of claim 56 wherein the 
conventional transition metal catalyst is selected from the group consisting of: a 
Ziegler-Natta catalyst; a vanadium catalyst; and a PhilUps-type catalyst. 

62. (Original) The supported, treated catalyst system of claim 38 wherein an antistatic 
agent is present in an amount less than 2% by weight of the supported, treated catalyst 
system. 

63. (Original) The supported, treated catalyst system of claim 38 wherein the antistatic 
agent is present in an amount in the range of from 0% to 1% by weight of the 
supported, treated catalyst system. 

64. (Currently Amended) The supported, treated catalyst system of claim 38 wherein, 
prior to contacting with the si«>portcd catalyst, the methylolumoMono ootivotablc gt 
least one additional cataly st compound is activated. 

65. (Previously Presented) The supported, treated catalyst system of claim 38 wherein 
the molar ratio of methylalumoxane to metallocene used is less than or equal to 1 50. . 

66. (Previously Presented) The supported, treated catalyst system of claim 38 wherein 
each different catalyst compound that comprises the bimetallic catalyst Is supported 
on a single type of support such that, each particle of support material includes both 
the first and second ca^yst component. 

67. (New) A process to polymerize ethylene and one or more monomers selected from 1 - 
butene, 1-hexene, 1-octene, and nuxtures thereof using the supported, treated catalyst 
system of claim 38. 
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68. (New) A process to polymerize ethylene and one or more monomers selected from 1- 
butenc, 1 -hexene, lK>ctene, and mixtures thereof using the supported, treated catalyst 
system of claim 51. 



Page 14 of 16 

Slafr\»Bteanli>BflmtPMMeuil(M Fila^0O3iia4]t\U!S\20(»U04l U$-3IOttta7-l J4 RCH,6oc 



PAGE 17119* RCVD AT 1QI31I2W7 10:16:19 AM [Eastern Daylight Time]* SVR:USPTO€FXRF-1l8*DNiS:27383(IO* CSID:713 892 3687* DURATION M:0446 



